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(54) MOBILE COMMUNICATION NETWORK AND DATA DISTRIBUTION IN MOBILE 
COMMUNICATION NETWORK 



(57) A mobile communications network and data 
delivery method in a mobile communications network is 
provided that can implement connectionless transfer in 
the mobile communications network, and obviate the 
need for sending a call control signal for data delivery. 
An IP address is assigned to each of the nodes of the 
mobile communications network including routing 
nodes (a gate node and repeater node, for example) 
and edge nodes and to each mobile station. A routing 
node, receiving data including the IP address of a 



mobile station, carries out routing of the data in accord- 
ance with routing information. The edge node that 
receives the data routed by the routing node, transmits 
the data to the mobile station corresponding to the IP 
address of the mobile station added to the data. The IP 
addresses are also applicable to delivering data to 
users of the same group, or carrying out control like 
handover. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a mobile 
communications network and a data delivery method in 
the mobile communications network. 

BACKGROUND ART 

[0002] Conventionally, to deliver (transmit) data 
from a server, or to transfer data between mobile sta- 
tions in a mobile communications network, so-called 
connection-oriented transfer is carried out which 
searches for a location of a mobile station from its ID, 
and transfers a call control signal between nodes of the 
network, followed by the data delivery. 
[0003] As for a plurality of users (mobile stations) 
belonging to the same group in an area supervised by 
the same edge node (for example, base station), the 
location of each user is identified by sending the call 
control signal, followed by the data delivery for each 
user. 

[0004] Furthermore, although there is a so-called 
connectionless network that sends no call control signal 
at data transfer as is often seen in a normal fixed net- 
work Internet, there is no control (for example, handover 
control) applicable to such a case where the destination 
of the delivery moves incessantly. 
[0005] Thus, the conventional data delivery method 
must transfer the call control signal between the nodes 
however small an amount of data to be delivered. As a 
result, it has problems of reducing node performance, 
requiring to develop complicated software, and increas- 
ing a system cost. 

[0006] In addition, since it delivers data to user by 
user to deliver data to the users of the same group, it 
presents a problem of causing aggregation in the net- 
work, and increasing load of the data delivery server. 

DISCLOSURE OF THE INVENTION 

[0007] Therefore, an object of the present invention 
is to implement a connectionless network and connec- 
tionless transfer by assigning IP (Internet Protocol) 
addresses to individual nodes, location information 
servers, data delivery servers and mobile stations of a 
mobile communications network, and by carrying out 
data delivery using th* !P addresses, thereby making it 
unnecessary to send r 5 call control signal for the data 
delivery. 

[0008] Another object of the present invention is to 
prevent aggregation of the network when delivering 
data to the users of the same group, thereby reducing 
the load of the data delivery server. 
[0009] Still another object of the present invention is 
to implement control such as handover in a connection- 
less network by using the IP addresses. 



[0010] In order to accomplish the above mentiond 
objects, according to the first aspect of the present 
invention, a mobile communications network of the 
present invention comprises: one or mere routing nodes 

5 for receiving data to which the IP address of a mobile 
station is added, and for carrying out routing of the data 
in accordance with routing information; and one or more 
edge nodes for receiving the data routed by the routing 
nodes, and for transmitting the data to the mobile station 

10 corresponding to the IP address of the mobile station 
added to the data. 

[0011] Here, the mobile communications network 
may further comprise a location information server for 
managing information about correspondence between 

is the IP address of the mobile station and the IP address 
of the edge node that supervises the area visited by the 
mobile station, the routing nodes may include a gate 
node; the gate node may retrieve, by accessing the 
location information server, the IP address of the edge 

20 node supervising the area visited by the mobile station 
corresponding to the IP address of the mobile station 
added to the received data, and add the IP address of 
the edge node to the received data; the routing informa- 
tion may include information about correspondence 

25 between the IP address of the edge node and the trans- 
mission route; and the routing nodes may carry out the 
routing of the received data in accordance with the IP 
address of the edge node added to the received data 
and the routing information. 

30 [0012] Here, when the mobile station moves from 
the supervisory area of an old edge node to the super- 
visory area of a new edge node, the moving mobile sta- 
tion may notify the location information server of its own 
IP address and the IP address of the new edge node; 

35 and the location information server may update informa- 
tion about correspondence between the IP address of 
the moving mobile station and the IP address of the 
edge node supervising the area visited by the moving 
mobile station. 

40 [0013] Here, when the mobile station moves from 
the supervisory area of an old edge node to the super- 
visory area of a new edge node, the moving mobile sta- 
tion may transmit its own IP address and the IP address 
of the new edge node to the old edge node; and when 

45 the old edge node thereafter receives data to which the 
IP address of the moving mobile station is added, the 
old edge node may transmit the data to the new edge 
node with adding the IP address of the new edge node 
to the data. 

so [0014] Here, the routing information may include 
information about correspondence between the IP 
address of the mobile station and the transmission 
route, and the routing nodes may carry out the routing of 
the received data in accordance with the IP address of 

55 the mobile station added to the received data and the 
routing information. 

[0015] Here, the IP address of a group of mobile 
stations can be added as the IP address of the mobile 
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station to be added to the data, and the routing nodes 
may have group information which is information about 
correspondence between the IP addresses of the 
mobile stations belonging to the group and the IP 
address of the group of the mobile stations, replicate, 
when the IP address of the group of the mobile stations 
is added to the received data, the received data by the 
number of the transmission routes corresponding to the 
IP addresses of the mobile stations corresponding to 
the added IP address of the group of the mobile stations 
in accordance with the group information and the rout- 
ing information and carry out the routing of the data. 
[0016] Here, the IP address of the mobile station to 
be added to the data can include the IP addresses of a 
plurality of mobile stations, the routing nodes may repli- 
cate, when the IP addresses of the plurality of the 
mobile stations are added to the received data, the 
received data by the number of the transmission routes 
corresponding to the IP addresses of the plurality of the 
mobile stations in accordance with the routing informa- 
tion, add to each of the data, the IP addresses of the 
mobile stations corresponding to each of the transmis- 
sion routes, and carry out the routing of the data. 
[0017] Here, the mobile station, when it moves from 
the supervisory area of an old edge node to the super- 
visory area of a new edge node, may transmit its own IP 
address to the new edge node, and each node from the 
higher level routing node of the new edge node up to the 
junction routing node from which the transmission 
routes diverge to the old edge node and to the new 
edge node, may update its own routing information 
about the moving mobile station. 
[0018] Here, the routing information may include 
information about correspondence between the IP 
address of the edge node and the transmission route, 
and the routing nodes may carry out the routing of the 
received data in accordance with the IP address of the 
edge node added to the received data and the routing 
information; and the mobile station may notify, when it 
moves from the supervisory area of an old edge node to 
the supervisory area of a new edge node, the old edge 
node of its own IP address and the IP address of the 
new edge node, and the old edge node may transmit, 
when it thereafter receives data to which the IP address 
of the moving mobile station is added, the data to the 
new edge node with adding the IP address of the new 
edge node to the data. 

[0019] Here, the mobile communications network 
may further comprise a data delivery server for deliver- 
ing data, the data delivery server may deliver data to the 
mobile station in response to a request from the mobile 
station. 

[0020] Here, the mobile communications network 
may further comprises: a location information server for 
managing information about correspondence between 
the IP address of the mobile station and the IP address 
of the edge node that supervises the area visited by the 
mobile station, each of the edge nodes may receive 



data which is transmitted by a mobile station visiting its 
own supervisory area and to which the IP address of the 
mobile station is added, retrieve by accessing the loca- 
tion information server the IP address of the edge node 

5 supervising the area visited by the mobile station corre- 
sponding to the IP address of the mobile station added 
to the received data, add the IP address of the edge 
node to the received data, and transmit the data to the 
routing node; the routing information may include infor- 

io mation about correspondence between the IP address 
of the edge node and the transmission route; and the 
routing nodes may carry out the routing of the received 
data in accordance with the IP address of the edge 
node added to the received data and the routing infor- 

75 mation. 

[0021] Here, the edge node may generate and 
manage information about correspondence between 
the IP address of the mobile station added to the 
received data and the IP address of the edge node 

20 supervising the area visited by the mobile station. 

[0022] Here, when the mobile station moves from 
the supervisory area of an old edge node to the super- 
visory area of a new edge node during communication 
with another mobile station, the moving mobile station 

25 may transmit its own IP address and the IP address of 
the new edge node to the edge node supervising the 
area visited by the party mobile station; and the edge 
node may update information about correspondence 
between the IP address of the moving mobile station 

30 and the IP address of the edge node supervising the 
area visited by the moving mobile station. 
[0023] Here, when the mobile station moves from 
the supervisory area of an old edge node to the super- 
visory area of a new edge node, the moving mobile sta- 

35 tion may transmit its own IP address and the IP address 
of the new edge node to the old edge node; and when 
the old edge node thereafter receives data to which the 
IP address of the moving mobile station is added, the 
old edge node may transmit the data to the new edge 

40 node with adding the IP address of the new edge node 
to the data. 

[0024] Here, when the mobile station moves from 
the supervisory area of an old edge node to the super- 
visory area of a new edge node, the moving mobile sta- 

45 tion may notify the location information server of its own 
IP address and the IP address of the new edge node; 
and the location information server may update informa- 
tion about correspondence between the IP address of 
the moving mobile station and the IP address of the 

so edge node supervising the area visited by the moving 
mobile station. 

[0025] Here, each of the edge nodes may receive 
data which is transmitted by a mobile station visiting its 
own supervisory area and to which the IP address of the 
55 mobile station is added, and transmit the data to the 
routing node; the routing information may include infor- 
mation about correspondence between the IP address 
of the mobile station and the transmission route; and the 
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routing nodes may carry out the routing of the received 
data in accordance with the IP address of the mobile 
station added to the received data and the routing infor- 
mation. 

[0026] Here, the mobile station, when it moves from 
the supervisory area of an old edge node to the super- 
visory area of a new edge node, may transmit its own IP 
address to the new edge node, and each node from the 
higher level routing node of the new edge node up to the 
junction routing node from which the transmission 
routes diverge to the old edge node and to the new 
edge node, and from the junction routing node to the 
higher routing node of the old edge node, may update 
its own routing information about the moving mobile sta- 
tion. 

[0027] Here, the routing information may include 
information about correspondence between the IP 
address of the edge node and the transmission route, 
and the routing nodes may carry out the routing of the 
received data in accordance with the IP address of the 
edge node added to the received data and the routing 
information; and the mobile station may notify, when it 
moves from the supervisory area of an old edge node to 
the supervisory area of a new edge node, the old edge 
node of its own IP address and the IP address of the 
new edge node, and the old edge node may transmit, 
when it thereafter receives data to which the IP address 
of the moving mobile station is added, the data to the 
new edge node with adding the IP address of the new 
edge node to the data. 

[0028] According to the second aspect of the 
present invention, a data delivery method in a mobile 
communications network including one or more routing 
nodes and one or more edge nodes, the data delivery 
method of the present invention comprises the steps of: 
receiving, at one of the routing nodes, data to which the 
IP address of a mobile station is added, and carrying 
out routing of the data in accordance with routing infor- 
mation; and receiving, at one of the edge nodes, the 
data routed by the routing nodes, and transmitting the 
data to the mobile station corresponding to the IP 
address of the mobile station added to the data. 
[0029] The foregoing configurations can implement 
the connectionless network and connectionless transfer 
with obviating the need for sending the call control sig- 
nal for the data delivery in the mobile communications 
network. 

[0030] In addition, they can prevent the network 
aggregation that can conventionally take place in the 
data delivery to users of the same group, thereby reduc- 
ing the load of the data delivery server. 
[0031] Furthermore, they can implement the control 
such as the handover in the connectionless network. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0032] 

5 Fig. 1 is a block diagram showing a configuration of 

a mobile communications network of a first embod- 
iment in accordance with the present invention; 
Fig. 2 is a flowchart illustrating an example of a data 
delivery method in the mobile communications net- 

io work of the first embodiment in accordance with the 
present invention; 

Fig. 3 is a diagram showing an example of the for- 
mat of an IP packet (data) transferred in a mobile 
communications network; 
is Fig. 4 is a block diagram illustrating an example of 
the first handover control in the mobile communica- 
tions network of the first embodiment in accordance 
with the present invention; 

Fig. 5 is a flowchart illustrating the example of the 
20 first handover control in the mobile communications 
network of the first embodiment in accordance with 
the present invention; 

Fig. 6 is a block diagram illustrating an example of 
the second handover control in the mobile commu- 

25 nications network of the first embodiment in accord- 
ance with the present invention; 
Fig. 7 is a flowchart illustrating the example of the 
second handover control in the mobile communica- 
tions network of the first embodiment in accordance 

30 with the present invention; 

Fig. 8 is a block diagram showing a configuration of 
a mobile communications network of a second 
embodiment in accordance with the present inven- 
tion; 

35 Fig. 9 is a flowchart illustrating an example of a data 
delivery method in the mobile communications net- 
work of the second embodiment in accordance with 
the present invention; 

Fig. 1 0 is a block diagram illustrating an example of 
40 the first handover control in the mobile communica- 
tions network of the second embodiment in accord- 
ance with the present invention; 
Fig. 1 1 is a flowchart illustrating the example of the 
first handover control in the mobile communications 
45 network of the second embodiment in accordance 
with the present invention; 

Fig. 12 is a block diagram illustrating an example of 
the second handover control in the mobile commu- 
nications network of the second embodiment in 

so accordance with the present invention; 

Fig. 13 is a flowchart illustrating the example of the 
second handover control in the mobile communica- 
tions network of the second embodiment in accord- 
ance with the present invention; 

55 Fig. 14 is a block diagram showing a configuration 
of a mobile communications network of a third 
embodiment in accordance with the present inven- 
tion; 
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Fig. 15 is a flowchart illustrating an example of a 
data transfer method between mobile stations in the 
mobile communications network of the third 
embodiment in accordance with the present inven- 
tion; 

Fig. 1 6 is a block diagram showing tables generated 
and managed by edge nodes of the mobile commu- 
nications network of the third embodiment in 
accordance with the present invention; 
Fig. 17 is a block diagram illustrating an example of 
the first handover control in the mobile communica- 
tions network of the third embodiment in accord- 
ance with the present invention; 
Fig. 1 8 is a flowchart illustrating the example of the 
first handover control in the mobile communications 
network of the third embodiment in accordance with 
the present invention; 

Fig. 19 is a block diagram illustrating an example of 
the second handover control in the mobile commu- 
nications network of the third embodiment in 
accordance with the present invention; 
Fig. 20 is a flowchart illustrating the example of the 
second handover control in the mobile communica- 
tions network of the third embodiment in accord- 
ance with the present invention; 
Fig. 21 is a block diagram showing a configuration 
of a mobile communications network of a fourth 
embodiment in accordance with the present inven- 
tion; 

Fig. 22 is a flowchart illustrating an example of a 
data transfer method between mobile stations in the 
mobile communications network of the fourth 
embodiment in accordance with the present inven- 
tion; 

Fig. 23 is a block diagram illustrating an example of 
the first handover control in the mobile communica- 
tions network of the fourth embodiment in accord- 
ance with the present invention; 
Fig. 24 is a diagram showing a relationship 
between Fig. 24A and Fig. 24B; 
Figs. 24A and 24B are a flowchart illustrating the 
example of the first handover control in the mobile 
communications network of the fourth embodiment 
in accordance with the present invention; 
Fig. 25 is a block diagram illustrating an example of 
the second handover control in the mobile commu- 
nications network of the fourth embodiment in 
accordance with the present invention; and 
Fig. 26 is a flowchart illustrating the example of the 
second handover control in the mobile communica- 
tions network of the fourth embodiment in accord- 
ance with the present invention; 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0033] The best mode for carrying out the invention 
will now be described in detail. 
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FIRST EMBODIMENT 

[0034] Fig. 1 is a block diagram showing a configu- 
ration of a mobile communications network of the first 
5 embodiment in accordance with the present invention. 
[0035] The mobile communications network of the 
present embodiment comprises a data delivery server 

101, gate node 102, repeater nodes 103 and 104, edge 
nodes 105-108, and a location information server 100. 

io [0036] The data delivery server 101, gate node 

1 02, repeater nodes 1 03 and 1 04, and edge nodes 1 05- 
108 have IP addresses (#1, #2, #3, #4, and #5-#8, 
respectively, in the present embodiment), and a mobile 
station 109 also has an IP address (#9 in the present 

rs embodiment). 

[00371 The gate node 1 02 and the repeater nodes 
103 and 104 are routing nodes for carrying out data 
routing in accordance with routing information. 
[0038] Fig. 2 is a flowchart illustrating an example of 

20 a data delivery method of the mobile communications 
network of the first embodiment in accordance with the 
present invention. 

[0039] The data delivery server 101 manages the 
IP address of a mobile station to which data (IP packet) 
25 is to be delivered, and transmits the data along with the 
IP address of the mobile station to the gate node 102 
(step S101). 

[0040] The gate node 102 accesses the location 
information server 100 to capture the IP address of the 

30 edge node supervising the area visited by the mobile 
station corresponding to the IP address of the mobile 
station added to the received data (step S1 02). 
[0041] The location information server 100 man- 
ages the IP address of the edge node supervising the 

35 area visited by the mobile station corresponding to the 
IP address. As an example of the location information 
server 1 00, there is a home location register (HLR) or a 
visiting location register (VLR). 

[0042] After capturing the IP address of the edge 

40 node by accessing the location information server 1 00, 
the gate node 1 02 adds the IP address of the edge node 
to the received data (step S1 03), that is, encapsulates 
the received IP packet for the mobile station into the IP 
packet for the edge node, and transmits it to the 

45 repeater node (step S104). 

[0043] Incidentally, apart from the example of Fig, 
1 , it is also possible to configure the network in such a 
manner that the gate node is directly connected to the 
edge nodes without the repeater nodes. In this case, the 

so gate node transmits the data directly to the edge nodes. 
[0044] Fig. 3 is a diagram showing an example of a 
format of the IP packet (data) to be transferred in the 
mobile communications network. The IP packet shown 
in Fig. 3 is an IP packet associated with user information 

55 that includes the IP address of the edge node added 
thereto. In the format as shown Fig. 3, the reference 
symbol UD (User Data) designates data to be delivered, 
UIP (User IP) designates the IP address of the mobile 
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station, and DGA (Destination Gatewaynode Address) 
designates the IP address of the edge node. The refer- 
ence symbol Ul (User Information) is an identifier indi- 
cating that the IP packet is the user information, which 
is added to distinguish it from an IP packet associated 
with control information. As for the IP packet associated 
with the control information, it includes an identifier indi- 
cating that the IP packet carries the control information. 
The UIP is added by the data delivery server 101, and 
the DGA is added by the gate node 1 02. 
[0045] In the present embodiment, the gate node 
102 records the correspondence between the IP 
address of the mobile station it captures by accessing 
the location information server and the IP address of the 
edge node so that the gate node utilizes the corre- 
spondence in the subsequent processing without 
accessing the location information server 1 00. However, 
it is also possible for the gate node 1 02 to access the 
location information server 100 every time it receives 
the data to capture the correspondence without record- 
ing the correspondence. 

[0046] The gate node 102 has routing information 
(routing table) that includes transmission route informa- 
tion about the IP address of the edge node. In the exam- 
ple as shown in Fig. 1, the gate node 102 has the 
routing information that the route for the edge node 1 05 
with the IP address #5 is the repeater node 1 03 with the 
IP address #3. Accordingly, the gate node 102 that 
receives the data with the IP address of the edge node 
#5 transmits the data to the repeater node 103. 
[0047] In accordance with the IP address of the 
edge node added to the received data, the repeater 
node 103 or 1 04 transmits the data to another repeater 
node or the edge node (edge node in the network con- 
figuration as shown in Fig. 1) (step S104). The repeater 
nodes 1 03 and 1 04 also have routing information that 
includes the transmission route information about the IP 
address of the edge node. In the example as shown in 
Fig. 1, the repeater node 103 has the routing informa- 
tion that the route for the edge node 105 with the IP 
address #5 is the edge node 105 itself with the IP 
address #5 (in this case, the next transmission destina- 
tion is the destination node itself). 
[0048] Receiving the data (step S105), one of the 
edge nodes 105-108 transmits the data to the mobile 
station with the IP address added to the received data. 
Specifically, it extracts the encapsulated IP packet for 
the mobile station, and transmits it to the mobile station 
(step S106). In the example as shown in Fig. 1, the 
edge node 105, receiving the data with the IP address 
#9 of the mobile station 1 09, transmits the data to the 
mobile station 1 09. 

[0049] Thus, the mobile station 109 receives the 
data addressed to itself from the edge node (step 
S107). 

[0050] The foregoing configuration and procedure 
can implement a connectionless network and connec- 
tionless transfer that obviate the need for sending the 
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data call control signal for the delivery. 
[0051] It is also possible to add the IP address of a 
group of mobile stations as the IP address of the mobile 
station to be added to the data (the IP address of the 

5 mobile station to receive the data delivery). In this case, 
the location information server 100, for example, man- 
ages the information (group information) of the IP 
address of the edge node supervising the area visited 
by the mobile stations which belong to the group corre- 

10 sponding to the IP address of the group of the mobile 
stations. 

[0052] When the IP address of the group of the 
mobile stations is added to the received data, the gate 
node 102 accesses the location information server 100 

is to capture the IP addresses of the edge nodes supervis- 
ing the areas visited by the mobile stations correspond- 
ing to the IP address, that is, the mobile stations which 
belong to the group. When the mobile stations belong- 
ing to the group are spread over supervisory areas of a 

20 plurality of edge nodes, the gate node 1 02 captures a 
plurality of the IP addresses of the edge nodes. The 
gate node 102 replicates the received data by the 
number of (the IP addresses of) the edge nodes cap- 
tured. It adds to each data the IP address of the edge 

25 node, and the I P addresses of the mobile station visiting 
the supervisory area of the edge node. 
[0053] The edge node replicates the data by the 
number of the mobile stations and transmits them to the 
respective mobile stations. Alternatively, a particular 

30 group ID can be assigned to all the mobile stations 
belonging to the same group so that the edge node can 
broadcast the data with adding the group ID. Thus, only 
the mobile stations with the group ID (belonging to the 
group) can capture the data. 

35 [0054] As for the participation of the mobile stations 
in the group, it can be either fixed or temporary. Alterna- 
tively, the location information server 100 can have its 
own IP address so that the users of the mobile stations 
can access the location information server 100 using 

40 the IP address to conduct group registration. 

[0055] Thus, enabling addition of the IP address of 
the group of the mobile stations can obviate the need for 
delivering data to each mobile station, reducing the load 
of the data delivery server. Furthermore, transmitting 

45 the data on the edge node by edge node basis can pre- 
vent the network aggregation. 

[0056] The data delivery server 101 can be 
designed such that it can deliver data to the mobile sta- 
tion 109 in response to "its request. For example, the 

so mobile station 1 09 transmits data to the data delivery 
server 101 with adding the IP address of the data deliv- 
ery server 101 to the data including information about 
the data to be delivered and the IP address of the 
mobile station 1 09. Receiving the data, the data delivery 

55 server 101 transmits the requested data to the mobile 
station 1 09 with adding the IP address of the mobile sta- 
tion 109. 

[0057] Fig. 4 is a block diagram illustrating an exam- 
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pie of the first handover control in the mobile communi- 
cations network of the first embodiment in accordance 
with the present invention, and Fig. 5 is a flowchart illus- 
trating the example of the first handover control in the 
mobile communications network of the first embodiment 
in accordance with the present invention. The handover 
control will be described by means of an example in 
which the mobile station 109 moves from the supervi- 
sory area of the edge node 1 05 to that of the edge node 
106. 

[0058] The edge nodes 105-108 each broadcast 
their own IP addresses to their supervisory areas. The 
mobile station 109 receives one of the IP addresses the 
edge nodes broadcast, and stores it 
[0059] When the broadcast IP address differs from 
the currently stored IP address, the mobile station 109 
decides that its visiting area changes, and notifies the 
location information server 100 of its own IP address 
and the IP address of the new edge node via the gate 
node 102 (step S201). In the example of Fig. 4, the 
mobile station 109 notifies the location information 
server 100 of its own IP address and the IP address of 
the edge node 106 via the edge node 106, repeater 
node 1 03 and gate node 1 02, for example. 
[0060] If the gate node 102 has already estab- 
lished, in the form of table, for example, the relationship 
between the received IP address of the mobile station 
and the IP address of the edge node visited by the 
mobile station by having accessed the location informa- 
tion server 100, it updates the table to bring the IP 
address of the mobile station into correspondence with 
the received IP address of the new edge node (step 
S202). The location information server 100 also 
updates its information to bring the two IP addresses 
into correspondence (the update is carried out regard- 
less of whether the gate node 1 02 has the table or not) 
(step S203). 

[0061] In the example of Fig. 4, the IP address of 
the edge node the mobile station 1 09 visits is changed 
from #5 to #6. When the gate node 102 holds the rela- 
tionship between the IP address of the mobile station 
and that of the edge node, it updates the relationship. 
After the update, the gate node 1 02 transmits the data 
to which the IP address #9 of the mobile station 109 is 
added after adding the IP address of the edge node #6 
to the data. 

[0062] In this way, the handover control is imple- 
mented in the connectionless network. 
[0063] Fig. 6 is a block diagram illustrating an exam- 
ple of the second handover control in the mobile com- 
munications network of the first embodiment in 
accordance with the present invention, and Fig. 7 is a 
flowchart illustrating the example of the second hando- 
ver control in the mobiJe communications network of the 
first embodiment in accordance with the present inven- 
tion. The handover control will be described by means 
of an example in which the mobile station 109 moves 
from the supervisory area of the edge node 105 to that 



of the edge node 106. 

[0064] The edge nodes 105-108 each broadcast 
their own IP addresses to their supervisory areas. The 
mobile station 1 09 receives one of the IP addresses the 

5 edge nodes broadcast, and stores it. 

[0065] Detecting that the broadcast IP address dif- 
fers from the currently stored IP address, the mobile sta- 
tion 109 decides that its visiting area changes, and 
transmits its own IP address and the IP address of the 

w new edge node to the old edge node (step S301). In the 
example of Fig. 6, the mobile station 109 transmits its 
own IP address #9 and the IP address #6 of the new 
edge node 1 06 to the edge node 1 05. The transmission 
to the edge node 1 05 is carried out via the edge node 

is 106 and repeater node 103, for example. 

[0066] The old edge node creates a transfer table 
establishing the relationship between the IP address of 
the mobile station and the IP address of the new edge 
node (redirection edge node) (S302) so that when the 

20 old edge thereafter receives data to which the IP 
address of the mobile station is added, it transmits 
(transfers) the data to the new edge node with adding 
the IP address of the new edge node to the data. In the 
example of Fig. 6, when receiving the data to which the 

25 IP address #9 of the mobile station 109 is added, the 
edge node 1 05 transmits the data to the edge node 1 06 
with adding the IP address #6 of the edge node 106 to 
the data. 

[0067] In this way, the handover control can be 

30 implemented in the connectionless network. Using the 
second handover control can reduce the data (packet) 
loss as compared with using the first handover control. 
[0068] In the second handover control, however, 
there is a possibility of transmission delay or aggrega- 

35 tion (aggregation between the edge node 105 and 
repeater node 103 of Fig. 6, for example) because the 
data is transferred from the first visiting edge node of 
the mobile station. Therefore, it is possible to update the 
location information server 1 00 as in the first handover 

40 control at some opportunity. 

[0069] As the opportunity for the update, it will be 
possible to utilize the end of the current communication, 
the elapse of a predetermined time period after the 
exhaustion of the data, and the like. It will also be possi- 

45 ble to update after a predetermined time period has 
elapsed from the start of the transfer to the new edge 
node by the old edge node. Alternatively, if the traffic of 
some edge node exceeds a threshold value, that edge 
node carries out the update associated with the IP 

so address of the mobile station to which the edge node 
transfers. 

[0070] The update of the location information server 
100 is implemented when the old edge node transfers 
the IP address of the mobile station and that of the new 
55 edge node to the gate node 102. After transferring the 
IP addresses, the old edge node releases its own trans- 
fer table, which is preferably carried out after it receives 
the notification from the gate node 1 02 that the update 
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of the location information server 1 00 is completed, to 
prevent data (packet) loss. 

SECOND EMBODIMENT 

[0071] The second embodiment in accordance with 
the present invention carries out routing by the IP 
address of the mobile station. 

[0072] Fig. 8 is a block diagram showing a configu- 
ration of a mobile communications network of the sec- 
ond embodiment in accordance with the present 
invention. It will now be described with placing empha- 
sis on the difference from the mobile communications 
network of the first embodiment in accordance with the 
present invention. 

[0073] The mobile communications network of the 
present embodiment comprises a data delivery server 

201 , a gate node 202, repeater nodes 203 and 204, and 
edge nodes 205-208, but not a location information 
server. 

[0074] The data delivery server 201, gate node 

202, repeater nodes 203 and 204 and edge nodes 205- 
208 have IP addresses (#1, #2, #3, #4 and #5-#8 in the 
present embodiment), and a mobile station 209 has an 
IP address (#9 in the present embodiment). 

[0075] The gate node 202 and repeater nodes 203 
and 204 are a routing node that carries out data routing 
in accordance with the routing information. 
[0076] Fig. 9 is a flowchart illustrating an example of 
a data delivery method of the mobile communications 
network of the second embodiment in accordance with 
the present invention. 

[0077] The data delivery server 201 manages the 
IP address of a target mobile station of the data (IP 
packet) delivery, and transmits the data to the gate node 
202 with adding the IP address of the mobile station to 
the data (step S401) as in the first embodiment in 
accordance with the present invention. 
[0078] The gate node 202 carries out the routing of 
the data in accordance with the IP address of the mobile 
station added to the received data (step S402). The 
gate node 202 possesses the routing information 
including transmission route information about the IP 
address of the mobile station. The gate node 202 has 
the transmission route information on all (IP addresses 
of) the mobile stations. 

[0079] In the example of Fig. 8, the gate node 202 
has routing information that a route for the edge node 
supervising the visiting area of the mobile station 209 
with the IP address #9 is the repeater node 203 with the 
IP address #3. Therefore, when receiving data to which 
the IP address of the mobile station #9 is added, the 
gate node 202 transmits the data to the repeater node 
203. 

[0080] The present embodiment which carries out 
the routing according to the IP address of the mobile 
station differs from the first embodiment that carries out 
the routing according to the IP address of the edge 



node. Thus, the location information server is not 
needed. 

[0081] The repeater node 203 or 204 also transmits 
the received data to another repeater node or edge 

5 node in accordance with the IP address of the mobile 
station added to the data (step S402). Both the repeater 
nodes 203 and 204 have the routing information that 
includes transmission route information about the IP 
address of the mobile station. The repeater nodes 203 

10 and 204 have the transmission route information about 
the (IP addresses of the) mobile stations visiting the 
supervisory areas of the edge nodes under their control. 
[0082] In the example of Fig. 8, the repeater node 
203 has the routing information that the route for the 

15 edge node supervising the visiting area of the mobile 
station 209 with the IP address #9 is the edge node 205 
with the IP address #5. 

[0083] Receiving the data (step S403), one of the 
edge nodes 205-208 transmits the data to the mobile 

20 station with the IP address added to the received data 
(step S404), so that the mobile station 209 receives the 
data addressed and transmitted thereto from the edge 
node (step S405), as in the first embodiment in accord- 
ance with the present invention. 

25 [0084] The foregoing configuration and procedure 
can implement the connectionless network and connec- 
tionless transfer that can obviate the need for sending 
the call control signal in the data delivery. 
[0085] In the present embodiment, although the 

30 total amount of the routing information of the network 
increases as compared with that of the first embodiment 
in accordance with the present invention, it can elimi- 
nate the central management (location information 
server). 

35 [0086] The IP address of a group of mobile stations 
can be added as the IP address of the mobile station to 
be added to the data. 

[0087] In this case, the gate node 202 and the 
repeater nodes 203 and 204, for example, have infor- 
40 mation (group information) about the IP addresses of 
the edge nodes supervising the areas visited by the 
mobile stations which belong to the group with the IP 
address of the group. 

[0088] When the IP address of the group of the 
45 mobile stations is added to the received data, the gate 
node 202 and repeater nodes 203 and 204 capture the 
IP addresses of the mobile stations corresponding to 
the IP address of the group in accordance with the 
group information, first. Subsequently, they capture 
so transmission routes corresponding to the IP addresses 
of the mobile stations in accordance with the routing 
information. The gate node 202 and repeater nodes 203 
and 204 replicate the received data by the number of 
the captured transmission routes, and transmit the data 
55 to the mobile stations. Since the IP address of the group 
of the mobile stations is added to the data, a similar 
processing is carried out at the next repeater node. The 
data is replicated by the number of the mobile stations 
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by the edge nodes, and transmitted to the mobile sta- 
tions. 

[0089] As for the group information, the gate node 
202 can transmit it along with the data, or can possess 
it in advance and notify the repeater nodes 203 and 204 
of it by broadcasting. It is enough for the gate node 202 
and repeater nodes 203 and 204 to have the group 
information at the time when carrying out the routing of 
the data to which the IP address of the group is added. 
Accordingly, it is possible to design such that the gate 
node 202 broadcasts the group information to the 
repeater nodes 203 and 204 every time it carries out the 
routing of the data to which the IP address of the group 
is added, and deletes the group information after the 
repeater nodes 203 and 204 each carry out the routing 
of the data. 

[0090] Thus enabling the IP address of the group of 
the mobile stations to be added can obviate the need for 
delivering the data to each of the mobile stations, 
thereby reducing the load of the data delivery server. In 
addition, since the data is replicated and transmitted 
only when necessary, the network aggregation can be 
prevented. 

[0091] Furthermore, the IP addresses of a plurality 
of mobile stations can be added as the IP address of the 
mobile station to be added to the data. 
[0092] When the IP addresses of a plurality of 
mobile stations are added to the received data, the gate 
node 202 and repeater nodes 203 and 204 capture 
transmission routes corresponding to the IP addresses 
of the mobile stations in accordance with the routing 
information. The gate node 202 and repeater nodes 203 
and 204 replicate the received data by the number of 
the captured transmission routes, and add to each of 
the data the IP addresses of the mobile stations corre- 
sponding to each of the transmission routes. Then, they 
transmits the data to the mobile stations. The edge 
nodes replicate the data by the number of the mobile 
stations, and transmit them to the mobile stations. 
[0093] Assume that the example of Fig. 8 has three 
mobile stations each of which visiting one of the super- 
visory areas of the edge nodes 205-207. Receiving the 
data to which the IP addresses of the three mobile sta- 
tions are added, the gate node 202 generates two repli- 
cas of the data, and sends them to the repeater nodes 
203 and 204. The repeater node 203 generates two rep- 
licas of the data, and transmits them to the edge nodes 
205 and 206. On the other hand, the repeater node 204 
transmits the data (without replicating the data) to the 
edge node 207. 

[0094] In this way, enabling the plurality of the IP 
addresses of the mobile stations to be added can obvi- 
ate the need for delivering the data to each of the mobile 
stations, thereby reducing the load of the data delivery 
server. In addition, since the data is replicated and 
transmitted only when necessary, the network aggrega- 
tion can be prevented. 

[0095] A configuration is also possible which ena- 



bles the data delivery server 201 to deliver data to the 
mobile station 209 in response to a request from the 
mobile station 209 as in the first embodiment in accord- 
ance with the present invention. 

5 [0096] Fig. 10 is a block diagram illustrating an 
example of the first handover control in the mobile com- 
munications network of the second embodiment in 
accordance with the present invention, and Fig. 11 is a 
flowchart illustrating the example of the first handover 

10 control in the mobile communications network of the 
second embodiment in accordance with the present 
invention. The handover control will be described by 
means of an example in which the mobile station 209 
moves from the supervisory area of the edge node 205 

15 to that of the edge node 206. 

[0097] The edge nodes 205-208 each broadcast 
their own IP addresses to their supervisory areas. The 
mobile station 209 receives one of the IP addresses the 
edge nodes broadcast, and stores it. 

20 [0098] Detecting that the broadcast IP address is 
different from the currently stored IP address, the 
mobile station 209 decides that its visiting area 
changes, and transmits its own IP address to the new 
edge node (step S501). In the example of Fig. 10, the 

25 mobile station 209 transmits its own IP address to the 
edge node 206. 

[0099] The new edge node transmits the IP address 
of the moving mobile station to the higher level routing 
node (repeater node or gate node) (step S502). The 

30 routing node that receives the IP address of the mobile 
station updates its own routing information about the (IP 
address of the) mobile station (or creates new informa- 
tion when there is no information about the mobile sta- 
tion) (step S503). Subsequently, it transmits the IP 

35 address of the mobile station to a still higher level rout- 
ing node. Such a processing is repeated up to the rout- 
ing node from which two transmission routes diverge to 
the old edge node and to the new edge node (steps 
S504 and S505). 

40 [0100] In the example of Fig. 10, the higher level 
routing node of the new edge node is the repeater node 
203, and the routing node from which the transmission 
routes diverge into the old edge node (edge node 205) 
and the new edge node (edge node 206) is also the 

45 repeater node 203. Accordingly, the repeater node 203 
updates the routing information about the (IP address of 
the) mobile station 209, and changes the route from the 
edge node 205 (IP address #5) to the edge node 206(IP 
address #6). 

so [0101] Here, consider an example in which the 
mobile station 209 moves from the supervisory area of 
the edge node 206 to that of the edge node 207. In this 
case, the higher level routing node of the new edge 
node is the repeater node 204, and the routing node 

55 from which the transmission routes diverge into the old 
edge node (edge node 206) and the new edge node 
(edge node 207) is the gate node 202. Accordingly, the 
repeater node 204 and the gate node 202 update the 
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routing information about the (IP address of the) mobile 
station 209. 

[0102] To distinguish the junction routing node from 
which the transmission routes diverge into the old edge 
node and the new edge node, a method can be con- 
ceived in which routing is always carried out to the 
higher level routing node at the routing nodes other than 
the routing nodes on the transmission route from the 
highest level node (the gate node 202 in the example of 
Fig. 1 0) to the edge node supervising the area visited by 
the mobile station. Checking the routing information 
successively in ascending order from the higher level 
routing node of the new edge node, if the routing node 
has the routing information indicating a route to a lower 
level routing node, that routing node is identified as the 
junction node. 

[0103] Likewise, a method can be conceived in 
which no routing information about the mobile station is 
provided to the routing nodes other than the routing 
nodes on the transmission route from the highest level 
node (the gate node 202 in the example of Fig. 1 0) to 
the edge node supervising the area visited by the 
mobile station. Checking the routing information in 
ascending order from the new edge node to the higher 
level routing node successively, if the routing node has 
the routing information about the moving mobile station, 
that routing node is identified as the junction node. 
[0104] To apply the foregoing methods, after updat- 
ing the routing information from the higher level routing 
node of the new edge node up to the junction routing 
node, the routing information about the moving mobile 
station is updated from the lower level routing node of 
the junction routing node down to the higher level rout- 
ing node of the old edge node (updates the routing infor- 
mation such that data is transmitted to the higher level 
node, or eliminates the routing information). The signal 
for updating the routing information can be made and 
notified either by the junction routing node or by the new 
edge node. 

[0105] Besides the foregoing methods, a method is 
possible in which tracing a route from the new edge 
node up to the highest level node, the routing nodes 
update the routing information about the moving mobile 
station so that the data addressed to the mobile station 
is transmitted from the highest level node to the new 
edge node. 

[0106] The foregoing update methods of the routing 
information are applicable to the power up of the mobile 
station. 

[0107] In this way, the handover control can be 
implemented in the connectionless network. 
[0108] Fig. 12 is a block diagram illustrating an 
example of the second handover control in the mobile 
communications network of the second embodiment in 
accordance with the present invention, and Fig. 13 is a 
flowchart illustrating the example of the second hando- 
ver control in the mobile communications network of the 
second embodiment in accordance with the present 



invention. The handover control will be described by 
means of an example in which the mobile station 209 
moves from the supervisory area of the edge node 205 
to that of the edge node 206. 

5 [0109] The edge nodes 205-208 each broadcast 
their own IP addresses to their supervisory areas. The 
mobile station 209 receives one of the IP addresses the 
edge nodes broadcast, and stores it. 
[0110] Detecting that the broadcast IP address is 

w different from the currently stored IP address, the 
mobile station 209 decides that its visiting area 
changes, and transmits its own IP address and the IP 
address of the new edge node to the old edge node 
(step S601). In the example of Fig. 12, the mobile sta- 

75 tion 209 transmits its own IP address #9 and the IP 
address #6 of the edge node 206 to the edge node 205. 
The transmission to the edge node 205 is carried out by 
placing information about correspondence between the 
IP address of the edge node and the transmission route 

20 into the routing information of each routing node as illus- 
trated in Fig. 12, for example. 

[0111] The old edge node creates a transfer table 
establishing the relationship between the IP address of 
the mobile station and the IP address of the new edge 

25 node (redirection edge node) (S602) so that when the 
old edge node thereafter receives data to which the IP 
address of the mobile station is added, it transmits 
(transfers) the data to the new edge node with adding 
the IP address of the new edge node to the data. In the 

30 example of Fig. 1 2, when receiving the data to which the 
IP address #9 of the mobile station 209 is added, the 
edge node 205 transmits the data to the edge node 206 
with adding the IP address #6 of the edge node 206 to 
the data. Thus, the transmission to the new edge node 

35 206 is carried out by placing the transmission route 
information about the IP address of the edge node into 
the routing information of the routing nodes as 
described above. 

[0112] In this way, the handover control can be 
40 implemented in the connectionless network. Using the 
second handover control can reduce the data (packet) 
loss as compared with using the first handover control. 
[0113] In the second handover control, however, 
there is a possibility of transmission delay or aggrega- 
45 tion (aggregation between the edge node 205 and 
repeater node 203 of Fig. 12, for example) because the 
data is transferred from the first visiting edge node of 
the mobile station. Therefore, it is possible to update the 
routing information of the repeater node as in the first 
so handover corarol at some opportunity. 

[0114] As for the opportunity for the update, it is 
analogous to that of the first embodiment in accordance 
with the present invention. 

[0115] The update of the routing information is 
55 implemented from the higher level routing node of the 
new edge node to the junction node as in the first 
handover control, for example. The release of the trans- 
fer table of the old edge node is preferably carried out 
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after the update of the routing information of the junction 
node to prevent the data (packet) loss. 
[0116] As described above, the second embodi- 
ment in accordance with the present invention can obvi- 
ate the need for the location information server. In other 
words, it is possible for the network to carry out the data 
delivery, handover control and the like in the mobile 
communications without installing the location informa- 
tion server such as HLV and VLR for registering loca- 
tions of users. 

EMBODIMENT 3 

[0117] The third embodiment in accordance with 
the present invention implements data transfer between 
mobile stations. The routing is carried out using the IP 
addresses of the edge nodes as in the first embodiment. 
[0118] Fig. 14 is a block diagram showing a config- 
uration of a mobile communications network of the third 
embodiment in accordance with the present invention. 
. [0119] The mobile communications network of the 
present embodiment comprises a gate node 302, 
repeater nodes 303 and 304, edge nodes 305-308, and 
a location information server 300. The functions of the 
nodes and the server are the same as those of their 
counterparts in the first embodiment. 
[0120] The gate node 302, repeater nodes 303 and 
304, and edge nodes 305-308 have their own IP 
addresses (#2, #3, #4, and #5-#8, respectively, in the 
present embodiment), and mobile stations 309 and 310 
also have their own IP addresses (#9 and #10 in the 
present embodiment). 

[0121] The gate node 302 and the repeater nodes 
303 and 304 are a routing node for carrying out routing 
of the data in accordance with routing information. 
[0122] Fig. 15 is a flowchart illustrating part of a 
data transfer method between mobile stations in the 
mobile communications network of the third embodi- 
ment in accordance with the present invention. 
[0123] Assume that a mobile station (309, for exam- 
ple) transmits data (IP packet) with adding the IP 
address (#10) of a party mobile station (310, for exam- 
ple) to the edge node (305, in this case) (step S701). 
[0124] The edge node accesses the location infor- 
mation server 300 to retrieve the IP address of the edge 
node supervising the area visited by the mobile station 
corresponding to the IP address of the mobile station 
added to the received data (S702). In the present 
embodiment, the edge node generates information 
(table) about the retrieved relationship and manages it. 
After that, there is no need to access the location infor- 
mation server 300, though it is also possible to design to 
access the location information server 300 every time 
the packet is received (in which case, the table is not 
needed). Alternatively, it is also possible to design to 
access the location information server 300 periodically 
to update the table (in which case, the load of the loca- 
tion information server 300 is reduced as compared with 



the case that accesses it for each packet). 
[0125] After retrieving the IP address of the edge . 
node by accessing the location information server 300, 
the edge node adds the IP address of the edge node to 
5 the received data (S703), that is, encapsulates the 
received IP packet for the mobile station into the IP 
packet for the edge node, and transmits it to the routing 
node (S704). 

[0126] In the example of Fig. 14, since each edge 
w node is connected with only one repeater node, the data 
is transmitted to the corresponding one of the repeater 
nodes. The edge node, however, can be connected to a 
plurality of repeater nodes, in which case, the edge 
node carries out routing in accordance with the IP 
15 address of the destination edge node of the data. 

[01 27] The subsequent routing of the data is analo- 
gous to that of the first embodiment. For example, the 
data transmitted from the mobile station 309 to the 
mobile station 310 is transmitted through the edge node 
20 305, repeater node 303 and edge node 306, and arrives 
at the mobile station 310. The data transmission from 
the mobile station 31 0 to the mobile station 309 is car- 
ried out in a similar manner. 

[01 28] Fig. 1 6 is a block diagram showing an exam- 
25 pie of the table the edge node generates and manages 
in the mobile communications network of the third 
embodiment in accordance with the present invention. 
The edge node 305, receiving the data for the mobile 
station 31 0 from the mobile station 309, identifies that 
30 the edge node of the mobile station 310 is the edge 
node 306, and generates and manages the table as 
shown in Fig. 16. Likewise, the edge node 306, receiv- 
ing the data for the mobile station 309 from the mobile 
station 310, identifies that the edge node of the mobile 
35 station 309 is the edge node 305, and generates and 
manages the table as shown in Fig. 1 6. 
[0129] Fig. 17 is a block diagram illustrating an 
example of the first handover control in the mobile com- 
munications network of the third embodiment in accord- 
40 ance with the present invention, and Fig. 18 is a 
flowchart illustrating the example of the first handover 
control in the mobile communications network of the 
third embodiment in accordance with the present inven- 
tion. The handover control will be described by means 
45 of an example in which the mobile station 31 0 moves 
from the supervisory area of the edge node 306 to that 
of the edge node 307. 

[0130] Detecting that the broadcast IP address is 
different from the currently stored IP address, the 
so mobile station 310 decides that its visiting area 
changes, and transmits its own IP address and the IP 
address of the new edge node to the edge node (party 
edge node, in this case the edge node 305) supervising 
the visiting area of the party mobile station (mobile sta- 
55 tion 309) (S801). 

[0131] A few methods are conceivable of transmit- 
ting the newly corresponding two IP addresses (the IP 
address of the mobile station 310 and the IP address of 
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the edge node 307) to the party edge node. For exam- 
ple, there is a method in which the moving mobile sta- 
tion 310 notifies the new edge node 307 of the IP 
address of the party mobile station 309, so that the 
edge node 307 accesses the location information server 
300 to retrieve the edge node (edge node 305) of the 
mobile station 309, and transmits the newly correspond- 
ing two IP addresses to the edge node 305. 
[0132] Alternatively, the moving mobile station 310 
notifies the new edge node 307 that the old edge node 
is the edge node 306, so that the new edge node 307 
transmits the newly corresponding two IP addresses to 
the old edge node 306, and the edge node 306 trans- 
mits the newly corresponding two IP addresses to the 
edge node 305 (the old edge node 306 knows from its 
own table that the mobile station 310 is communicating 
with the mobile station 309, and that the edge node of 
the mobile station 309 is the edge node 305). Using the 
method enables the edge node 306 to eliminate the 
table about the mobile station 310, which becomes 
unnecessary. 

[0133] There is still another method in which in the 
foregoing two methods, the edge node 307 or edge 
node 306 notifies the location Information server 300 to 
update the information about the mobile station 310 
(notifies it of the newly corresponding two IP 
addresses), so that the location information server 300 
notifies the edge node 305 to update the information 
(table) about the mobile station 31 0 (notifies it of the 
newly corresponding two IP addresses). 
[0134] The edge node 305 updates its own table in 
accordance with the received newly corresponding two 
IP addresses such that the IP address of the mobile sta- 
tion 31 0 corresponds to the IP address of the edge node 
307 (S802). 

[0135] In the example of Fig. 1 7, the edge node 305 
changes in its own table the IP address of the edge 
node the mobile station 310 visits from #6 to #7. After 
that, the edge node 305 transmits the data to which the 
IP address #10 of the mobile station 310 is added with 
adding the IP address #7 of the edge node 307 to the 
data. 

[0136] Fig. 19 is a block diagram illustrating an 
example of the second handover control in the mobile 
communications network of the third embodiment in 
accordance with the present invention, and Fig. 20 is a 
flowchart illustrating the example of the second hando- 
ver control in the mobile communications network of the 
third embodiment in accordance with the present inven- 
tion. The handover control will be described by means 
of an example in which the mobile station 310 moves 
from the supervisory area of the edge node 306 to that 
of the edge node 307. 

[0137] Detecting that the broadcast IP address is 
different from the currently stored IP address, the 
mobile station 310 decides that its visiting area 
changes, and transmits its own IP address and the IP 
address of the new edge node to the old edge node 



(step S901). In the example of Fig. 19, the mobile sta- 
tion 310 transmits its own IP address #10 and the IP 
address #7 of the new edge node 307 to the old edge 
node 306. The transmission to the edge node 306 is 
5 carried out through the edge node 307, repeater node 
304, gate node 302 and repeater node 303, for exam- 
ple. 

[0138] The old edge node creates a transfer table 
establishing the relationship between the IP address of 

10 the mobile station and the IP address of the new edge 
node (redirection edge node) (S902) so that when the 
old edge node thereafter receives data to which the IP 
address of the mobile station is added, it transmits 
(transfers) the data to the new edge node with adding 

75 the IP address of the new edge node to the data. In the 
example of Fig. 1 9, when receiving the data to which the 
IP address #10 of the mobile station 310 is added, the 
edge node 306 transmits the data to the edge node 307 
with adding the IP address #7 of the edge node 307 to 

20 the data. 

[0139] Using the second handover control can 
reduce the data (packet) loss as compared with using 
the first handover control. 

[0140] In the second handover control, however, 
25 there is a possibility of transmission delay or aggrega- 
tion because the data is transferred from the first visiting 
edge node of the mobile station. Therefore, it is possible 
to update the table of the party edge node as in the first 
handover control at some opportunity. 
30 [0141] As for the opportunity for update, it is analo- 
gous to that of the first embodiment in accordance with 
the present invention. 

[0142] The update of the table of the party edge 
node is carried out by transmitting from the old edge 

35 node to the party edge node the IP address of the 
mobile station and the IP address of the new edge 
node. After transmitting the IP addresses, the old edge 
node releases its own transfer table and the like, which 
is preferably released after the old edge node receives 

40 the notification from the party edge node that the update 
of its table is completed, to prevent data (packet) loss. 
[0143] Incidentally, when employing the method of 
accessing the location information server 300 every 
time the edge node receives a packet, it is unnecessary 

45 for the edge node to possess the table, and hence to 
update the table of the party edge node during the 
handover. In this case, the moving mobile station noti- 
fies the location information server 300 of its own IP 
address and the IP address of the new edge node so 

so that the location information server 300 updates its own 
information in accordance with the IP addresses. 
[01 44] When handover takes place in the method in 
which the edge node updates its table by periodically 
accessing the location information server 300, the table 

55 of the party edge node can be either updated in the 
same manner as the foregoing method, or not updated 
at all. When it is not updated, a packet loss can occur 
from the time of the handover to the next periodic 
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update. 

EMBODIMENT 4 

[0145] The fourth embodiment in accordance with 
the present invention also implements data transfer 
between mobile stations. The routing is carried out by 
the IP addresses of the mobile stations as in the second 
embodiment. 

[0146] Fig. 21 is a block diagram showing a config- 
uration of a mobile communications network of the 
fourth embodiment in accordance with the present 
invention. 

[0147] The mobile communications network of the 
present embodiment comprises a gate node 402, 
repeater nodes 403 and 404, and edge nodes 405-408, 
but not a location information server 400. The functions 
of the nodes are the same as those of their counterparts 
in the second embodiment. 

[0148] The gate node 402, repeater nodes 403 and 
404, and edge nodes 405-408 have their own IP 
addresses (#2, #3, #4, and #5-#8, respectively, in the 
present embodiment), and mobile stations 409 and 410 
also have their own IP addresses (#9 and #10 in the 
present embodiment). 

[0149] The gate node 402 and the repeater nodes 
403 and 404 are a routing node for carrying out routing 
of the data in accordance with routing information. 
[0150] Fig. 22 is a flowchart illustrating part of a 
data transfer method between mobile stations in the 
mobile communications network of the fourth embodi- 
ment in accordance with the present invention. 
[0151] Assume that a mobile station (409, for exam- 
ple) transmits data (IP packet) to the edge node (405, in 
this case) with adding the IP address (#10) of a party 
mobile station (410, for example) (step SI 001). 
[0152] Then, the edge node transmits the received 
data to the routing node (step S1 002). In the example of 
Fig. 21 , since each edge node is connected to only one 
repeater node as in the third embodiment, the data is 
transmitted to the corresponding one of the repeater 
nodes. 

[0153] The subsequent routing of the data is analo- 
gous to that of the second embodiment. For example, 
the data transmitted from the mobile station 409 to the 
mobile station 41 0 is transmitted through the edge node 
405, repeater node 403 and edge node 406, and arrives 
at the mobile station 410. The data transmission from 
the mobile station 410 to the mobile station 409 is car- 
ried out in a similar manner. 

[0154] Fig. 23 is a block diagram illustrating an 
example of the first handover control in the mobile com- 
munications network of the fourth embodiment in 
accordance with the present invention, and Figs. 24A 
and 24B are a flowchart illustrating the example of the 
first handover control in the mobile communications net- 
work of the fourth embodiment in accordance with the 
present invention. The handover control will be 



described by means of an example in which the mobile 
station 410 moves from the supervisory area of the 
edge node 406 to that of the edge node 407. 
[0155] Detecting that the broadcast IP address is 

5 different from the currently stored IP address, the 
mobile station 410 decides that its visiting area 
changes, and transmits its own IP address to the edge 
node (S1 1 01 ). In the example of Fig. 23, the mobile sta- 
tion 410 transmits its own IP address to the edge node 

10 407. 

[01 56] The new edge node transmits the IP address 
of the moving mobile station to the higher level routing 
node (repeater node or gate node) (step S1102). 
Receiving the IP address of the mobile station, the rout- 

is ing node updates its own routing information about the 
(IP address of the) mobile station (or creates the infor- 
mation about the mobile station when there is no exist- 
ing information) (step S1103), and transmits the IP 
address of the mobile station to the still higher level rout- 

20 ing node. The processing is repeated up to the junction 
routing node of the transmission route to the old edge 
node and the transmission route to the new edge node 
(steps S1 1 04 and S1 1 05). 

[0157] In the example of Fig. 23, the higher level 
25 routing node of the new edge node is the repeater node 
404, and the junction routing node of the transmission 
route to the old edge node (edge node 406) and the 
transmission route to the new edge node (edge node 
407) is the gate node 402. Accordingly, the repeater 
30 node 404 and gate node 402 update the routing infor- 
mation about the (IP address of the) mobile station 41 0. 
[0158] Arriving at the junction routing node, the 
processing proceeds to step S1 1 06. At step S1 1 06, a 
decision is made as to whether the current node is the 
35 higher level routing node of the old edge node or not, 
and if the decision result is positive, the processing is 
completed. Otherwise, the IP address of the mobile sta- 
tion is transmitted to the lower level routing node direct- 
ing to the old edge node (step S1 107). The lower level 
40 routing node updates its own routing information about 
the IP address of the mobile station (step S1108). Spe- 
cifically, when it receives the data addressed to the 
mobile station, it updates its own routing information 
such that the data is transmitted to its higher level rout- 
es ing node. Incidentally, it is also possible to eliminate the 
routing information about the mobile station at step 
S1 108, in which case, each routing node transmits the 
received data to its higher level routing node if there is 
no routing information about the (IP address of the) 
so mobile station. After step S1108, the processing pro- 
ceeds to step S1 1 06, again. 

[0159] Fig. 25 is a block diagram illustrating an 
example of the second handover control in the mobile 
communications network of the fourth embodiment in 
55 accordance with the present invention, and Fig. 26 is a 
flowchart illustrating the example of the second hando- 
ver control in the mobile communications network of the 
fourth embodiment in accordance with the present 
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invention. The handover control will be described by 
means of an example in which the mobile station 410 
moves from the supervisory area of the edge node 406 
to that of the edge node 407. 

[0160] Detecting that the broadcast IP address is 
different from the currently stored IP address, the 
mobile station 410 decides that its visiting area 
changes, and transmits its own IP address and the IP 
address of the new edge node to the old edge node 
(step Si 201). In the example of Fig. 25, the mobile sta- 
tion 410 transmits its own IP address #10 and the IP 
address #7 of the edge node 407 to the edge node 406. 
The transmission to the old edge node 406 is carried out 
by placing the transmission route information into the 
routing information of each routing node, for the IP 
addresses of the individual edge nodes as illustrated in 
Fig. 25. 

[0161] The old edge node creates a transfer table 
establishing the relationship between the IP address of 
the mobile station and the IP address of the new edge 
node (redirection edge node) (S1202) so that when it 
thereafter receives data to which the IP address of the 
mobile station is added, it transmits (transfers) the data 
to the new edge node with adding the IP address of the 
new edge node to the data. In the example of Fig. 25, 
when receiving the data to which the IP address #1 0 of 
the mobile station 410 is added, the old edge node 406 
transmits the data to the new edge node 407 with add- 
ing the IP address #7 of the edge node 407 to the data. 
The transmission to the new edge node 407 is carried 
out by placing the transmission route information about 
the IP address of the edge node into the routing infor- 
mation of each routing node as described above. 
[0162] In the second handover control, however, 
there is a possibility of transmission delay or aggrega- 
tion because the data is transferred from the first visiting 
edge node of the mobile station. Therefore, it is possible 
to update the table of the routing node as in the first 
handover control at some opportunity. 
[0163] As for the opportunity for update, it is analo- 
gous to that of the first embodiment in accordance with 
the present invention. 

[0164] The update of the routing information is car- 
ried out from the higher level routing node of the new 
edge node toward the junction node, and then from the 
junction node toward the higher level routing node of the 
old edge node as in the first handover control, for exam- 
ple. The release of the transfer table of the old edge 
node is preferably carried out after the update of the 
routing information of its higher level routing node is 
completed to prevent the data (packet) loss. 

SUPPLEMENTS 

[0165] A mobile communications network and a 
data delivery method can be implemented that have 
combined functions described in the foregoing embodi- 
ments (for example, those having the functions of the 



first and third embodiments). 

[0166] Although the foregoing description sepa- 
rately explains the method of carrying out the routing in 
accordance with the IP address of the edge node (the 

5 first and third embodiments) and the method of carrying 
out the routing in accordance with the IP address of the 
mobile station (the second and fourth embodiments), a 
routing method combining the two methods is possible. 
[0167] As described above, the present invention 

70 can implement the connectionless network and connec- 
tionless transfer with obviating the need for sending the 
call control signal in the data delivery in the mobile com- 
munications network. 

[01 68] In addition, it can prevent the network aggre- 
15 gation involved in delivering the same data to the users 
of the same group, thereby reducing the load of the data 
delivery server. 

[0169] Moreover, it can implement control such as 
handover in such a connectionless network. 

20 

Claims 

1 . A mobile communications network characterized by 
comprising: 

25 

one or more routing nodes for receiving data to 
which the IP address of a mobile station is 
added, and for carrying out routing of the data 
in accordance with routing information; and 
30 one or more edge nodes for receiving the data 

routed by said routing nodes, and for transmit- 
ting the data to the mobile station correspond- 
ing to the IP address of the mobile station 
added to the data. 

35 

2. The mobile communications network as claimed in 
claim 1, further characterized by comprising: 

a location information server for managing 

40 information about correspondence between 

the IP address of the mobile station and the IP 
address of the edge node that supervises the 
area visited by the mobile station, wherein 
said routing nodes include a gate node; 

45 said gate node retrieves, by accessing said 

location information server, the IP address of 
the edge node supervising the area visited by 
the mobile station corresponding to the IP 
address of the mobile station added to the 

so received data, and adds the IP address of the 

edge node to the received data; 
said routing information includes information 
about correspondence between the IP address 
of the edge node and the transmission route; 

55 and 

said routing nodes carry out the routing of the 
received data in accordance with the IP 
address of the edge node added to the 
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received data and the routing information. 

The mobile communications network as claimed in 
claim 2, characterized in that the IP address of a 
group of mobile stations can be added as the IP 5 
address of the mobile station to be added to the 
data, wherein 

said location information server manages infor- 
mation about correspondence between the IP 10 
addresses of the mobile stations belonging to 
the group and the IP address of the group of 
the mobile stations; 

said gate node retrieves, when the IP address 
of the group of the mobile stations is added to 15 
the received data, the IP addresses of the edge 
nodes supervising the areas visited by the 
mobile stations corresponding to the IP 
address of the group of the mobile stations by 
accessing said location information server, rep- 20 
licates the received data by the number of the 
edge nodes, adds to each of the data the IP 
address of each of the edge nodes and the IP 
addresses of the mobile stations visiting the 
supervisory area of the edge node, and carries 25 
out the routing of the data. 

The mobile communications network as claimed in 
claim 2 or 3, characterized in that when said mobile 
station moves from the supervisory area of an old 30 
edge node to the supervisory area of a new edge 
node, said moving mobile station notifies said loca- 
tion information server of its own IP address and 
the IP address of the new edge node; and said 
location information server updates information 35 
about correspondence between the IP address of 
the moving mobile station and the IP address of the 
edge node supervising the area visited by the mov- 
ing mobile station. 

40 

The mobile communications network as claimed in 
claim 2 or 3, characterized in that when said mobile 
station moves from the supervisory area of an old 
edge node to the supervisory area of a new edge 
node, said moving mobile station transmits its own 45 
IP address and the IP address of the new edge 
node to the old edge node; and when said old edge 
node thereafter receives data to which the IP 
address of the moving mobile station is added, said 
old edge node transmits the data to said new edge 50 
node with adding the IP address of the new edge 
node to the data. 

The mobile communications network as claimed in 
claim 1 , characterized in that 55 

said routing information includes information 
about correspondence between the IP address 



of the mobile station and the transmission 
route, and wherein 

said routing nodes carry out the routing of the 
received data in accordance with the IP 
address of the mobile station added to the 
received data and the routing information. 

\ The mobile communications network as claimed in 
claim 6, characterized in that the IP address of a 
group of mobile stations can be added as the IP 
address of the mobile station to be added to the 
data, and wherein 

said routing nodes have group information 
which is information about correspondence 
between the IP addresses of the mobile sta- 
tions belonging to the group and the IP address 
of the group of the mobile stations, replicate, 
when the IP address of the group of the mobile 
stations is added to the received data, the 
received data by the number of the transmis- 
sion routes corresponding to the IP addresses 
of the mobile stations corresponding to the 
added IP address of the group of the mobile 
stations in accordance with the group informa- 
tion and the routing information and carry out 
the routing of the data. 

8. The mobile communications network as claimed in 
claim 6 or 7, characterized in that the IP address of 
the mobile station to be added to the data can 
include the IP addresses of a plurality of mobile sta- 
tions, wherein 

said routing nodes replicate, when the IP 
addresses of the plurality of the mobile stations 
are added to the received data, the received 
data by the number of the transmission routes 
corresponding to the IP addresses of the plu- 
rality of the mobile stations in accordance with 
the routing information, add to each of the data, 
the IP addresses of the mobile stations corre- 
sponding to each of the transmission routes, 
and carry out the routing of the data. 

9. The mobile communications network as claimed in 
any one of claims 6-8, characterized in that said 
mobile station, when it moves from the supervisory 
area of an old edge node to the supervisory area of 
a new edge node, transmits its own IP address to 
said new edge node, and wherein each node from 
the higher level routing node of said new edge node 
up to the junction routing node from which the 
transmission routes diverge to said old edge node 
and. to said new edge node, updates its own routing 
information about the moving mobile station. 

10. The mobile communications network as claimed in 
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any one of claims 6-8, characterized in that said 
routing information includes information about cor- 
respondence between the IP address of the edge 
node and the transmission route, and wherein 

said routing nodes carry out the routing of the 
received data in accordance with the IP 
address of the edge node added to the 
received data and the routing information; and 
said mobile station notifies, when it moves from 
the supervisory area of an old edge node to the 
supervisory area of a new edge node, said old 
edge node of its own IP address and the IP 
address of the new edge node, and said old 
edge node transmits, when it thereafter 
receives data to which the IP address of the 
moving mobile station is added, the data to 
said new edge node with adding the IP address 
of the new edge node to the data. 

11. The mobile communications network as claimed in 
any one of claims 1-10, further comprising a data 
delivery server for delivering data, wherein said 
data delivery server delivers data to said mobile 
station in response to a request from said mobile 
station. 

12. The mobile communications network as claimed in 
claim 1 , further characterized by comprising: 

a location information server for managing 
information about correspondence between 
the IP address of the mobile station and the IP 
address of the edge node that supervises the 
area visited by the mobile station, wherein 
each of said edge nodes receives data which is 
transmitted by a mobile station visiting its own 
supervisory area and to which the IP address 
of the mobile station is added, retrieves by 
accessing said location information server the 
IP address of the edge node supervising the 
area visited by the mobile station correspond- 
ing to the IP address of the mobile station 
added to the received data, adds the IP 
address of the edge node to the received data, 
and transmits the data to said routing node; 
said routing information includes information 
about correspondence between the IP address 
of the edge node and the transmission route; 
and 

said routing nodes carry out the routing of the 
received data in accordance with the IP 
address of the edge node added to the 
received data and the routing information. 

13. The mobile communications network as claimed in 
claim 12, characterized in that said edge node gen- 
erates and manages information about correspond- 



ence between the IP address of the mobile station 
added to the received data and the IP address of 
the edge node supervising the area visited by the 
mobile station. 

5 

14. The mobile communications network as claimed in 
claim 13, characterized in that when said mobile 
station moves from the supervisory area of an old 
edge node to the supervisory area of a new edge 

io node during communication with another mobile 
station, said moving mobile station transmits its 
own IP address and the IP address of the new edge 
node to the edge node supervising the area visited 
by the party mobile station; and said edge node 

t5 updates information about correspondence 
between the IP address of the moving mobile sta- 
tion and the IP address of the edge node supervis- 
ing the area visited by the moving mobile station. 

20 15. The mobile communications network as claimed in 
claim 13, characterized in that when said mobile 
station moves from the supervisory area of an old 
edge node to the supervisory area of a new edge 
node, said moving mobile station transmits its own 

25 IP address and the IP address of the new edge 
node to the old edge node; and when said old edge 
node thereafter receives data to which the IP 
address of the moving mobile station is added, said 
old edge node transmits the data to said new edge 

30 node with adding the IP address of the new edge 
node to the data. 

16. The mobile communications network as claimed in 
claim 12, characterized in that when said mobile 

35 station moves from the supervisory area of an old 
edge node to the supervisory area of a new edge 
node, said moving mobile station notifies said loca- 
tion information server of its own IP address and 
the IP address of the new edge node; and said 

40 location information server updates information 
about correspondence between the IP address of 
the moving mobile station and the IP address of the 
edge node supervising the area visited by the mov- 
ing mobile station. 

45 

17. The mobile communications network as claimed in 
claim 1 , characterized in that 

each of said edge nodes receives data which is 
so transmitted by a mobile station visiting its own 

supervisory area and to which the IP address 

of the mobile station is added, and transmits 

the data to said routing node; 

said routing information includes information 
55 about correspondence between the IP address 

of the mobile station and the transmission 

route; and 

said routing nodes carry out the routing of the 
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received data in accordance with the IP 
address of the mobile station added to the 
received data and the routing information. 

18. The mobile communications network as claimed in 5 
claim 17, characterized in that said mobile station, 
when it moves from the supervisory area of an old 
edge node to the supervisory area ot a new edge 
node, transmits its own IP address to said new 
edge node, and wherein each node from the higher to 
level routing node of said new edge node up to the 
junction routing node from which the transmission 
routes diverge to said old edge node and to said 
new edge node, and from the junction routing node 

to the higher routing node of said old edge node, ts 
updates its own routing information about the mov- 
ing mobile station. 

19. The mobile communications network as claimed in 
claim 1 7, characterized in that said routing informa- 20 
tion includes information about correspondence 
between the IP address of the edge node and the 
transmission route, and wherein 

said routing nodes carry out the routing of the 25 
received data in accordance with the IP 
address of the edge node added to the 
received data and the routing information; and 
said mobile station notifies, when it moves from 
the supervisory area of an old edge node to the 30 
supervisory area of a new edge node, said old 
edge node of its own IP address and the IP 
address of the new edge node, and said old 
edge node transmits, when it thereafter 
receives data to which the IP address of the 35 
moving mobile station is added, the data to 
said new edge node with adding the IP address 
of the new edge node to the data. 

20. A data delivery method in a mobile communications 40 
network including one or more routing nodes and 
one or more edge nodes, said data delivery method 
comprising the steps of: 

receiving, at one of said routing nodes, data to 45 
which the IP address of a mobile station is 
added, and carrying out routing of the data in 
accordance with routing information; and 
receiving, at one of said edge nodes, the data 
routed by said routing nodes, and transmitting so 
the data to the mobile station corresponding to 
the IP address of the mobile station added to 
the data. 
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